vices phorid fly rearing facility. Approximately 90% of attacking females were P. curvatus (Porter & Calcaterra 2013) . Parasitized ants were then shipped back to California, and released into their mother colonies on 15 to 16 May 2014 by Coachella Valley Mosquito and Vector Control District staff. Releases of about 5,970 and about 15,270 parasitized ants also were conducted at the Monterey and La Quinta Medical Center sites, respectively, in Nov 2014.
Six months after phorid fly releases, 2 male P. obtusus were collected at the Monterey site. Subsequent trapping (Puckett et al. 2007 ) for the flies in 2015 to 2017 resulted in a total collection of 93 P. obtusus, consisting of 80 males and 13 females, and 41 P. curvatus, with 3 males and 38 females (Table 1) . In May 2016, only 4 male P. obtusus were trapped; however, in 2015 there was a severe drought and irrigation was restricted in 2016. Collections rebounded in May 2017 with an increase of P. curvatus being trapped (30 females, 3 males), in addition to 11 male and 3 female P. obtusus (Table 1) . Flies trapped in 2017 were as far as 201 m away from the release location. Despite releasing many more ants parasitized by P. curvatus, the larger P. obtusus flies were first to establish at the Monterey site, and remained more abundant than expected even after P. curvatus was established (Table 1) (Porter & Calcaterra 2013) . Flies were never collected at the Sonrisa or La Quinta sites after 4 samplings spanning 2 and 3 yr, respectively. SINV-3 was released at the El Dorado site on 11 Jun 2014, and at the La Quinta Medical Center site on 26 Jan and 22 Oct 2015, using methods adapted from Valles and Oi (2014) . At El Dorado, inocula consisted of 3 g of dead, SINV-3 infected fire ant workers and brood homogenized in a 5% (wt/vol) sucrose solution. The homogenate contained 1.65 ± 9.31 × 10 7 genome copies of SINV-3 per ng of RNA. The SINV-3 slurry was applied as a 50 mL drench on individual fire ant nests, or as a bait by inserting into a nest a plastic centrifuge tube (15 mL) plugged with cotton, that contained 12 mL of the slurry. A total of 20 nests were inoculated with an estimated 1.11 × 10 13 virus particles per nest. Unlike the El Dorado inoculations where nests were small and difficult to find, fire ant nests inoculated at the La Quinta Medical Center were discrete and easily detected. For the Jan 2015 inoculation, SINV-3 (10 15 virus particles) was mixed with 25% sucrose solution as the bait attractant, and dispensed in either plastic centrifuge tubes inserted into 12 nests, or poured atop 12 nests as a drench. In Oct 2015 another inoculation was conducted at the La Quinta site where 18 baits and 18 drenches (SINV-3 in 10% sucrose solution) were applied to new and previously inoculated fire ant nests.
Samples of foraging worker ants collected along transects in the vicinity of the treated nests at El Dorado, and worker ants collected directly from inoculated and non-inoculated nests at La Quinta, revealed that the virus had established at both sites. SINV-3 prevalence at El Dorado fluctuated between 9 and 48% from Jul 2014 to May 2017. At the La Quinta site, SINV-3 prevalence ranged from 13 to 68% from Feb 2015 to May 2017 (Table 2) . Infected samples were obtained as far as 103 m and 127 m beyond the inoculated areas at El Dorado and La Quinta, respectively, that indicated SINV-3 was spreading.
Kneallhazia solenopsae was released on 8 May 2014 at Monterey by introducing live, infected brood into 16 colonies following the procedures described in Oi and Valles (2009) . Approximately 5 g of brood with an infection rate of 42.8% were introduced into each colony. Although initial K. solenopsae prevalence was considered low (7.1%) prior to inoculations, infection prevalence in fire ants increased to 100, 70, and 71% in samples collected after inoculation (Table 2) . Infections were detected from pupal samples several mo after inoculations that indicated the pathogen had established, because infections were occurring in progeny not from pupae contained in the inocula. It should be noted that infections persisted despite irrigation being reduced at the site when landscapers tried to establish drought-tolerant grass.
We collected P. obtusus, P. curvatus, SINV-3, and K. solenopsae 2 to 3 yr after their introductions in the Coachella Valley. The extreme heat of this region was illustrated by average daily maximum temperatures that ranged from 36. . Despite these extreme environmental conditions, the biocontrol agents we released increased in prevalence or spread from their original release locations. Our study represents the first establishment of fire ant decapitating phorid flies in California. We also documented that SINV-3 and K. solenopsae were naturally present in the Valley. In fact, K. solenopsae was found in 6 of 8 nests sampled (Oct 2014) at the La Quinta Medical Center site, over 11.2 km away from the Monterey inoculation site. In addition, we demonstrated human mediated establishment of SINV-3 and K. solenopsae in hot, dry, but irrigated habitat. Unfortunately, fire ant populations were not suppressed based on the number and size of fire ant nests still present at sites where the biocontrol agents had established. This observation was expected due to the limited duration of establishment, and the subtle impacts of these agents on fire ant field populations (Oi et al. 2015) . However, desert climate and unirrigated landscapes inhospitable to fire ants may serve to isolate these populations from natural re-infestation, and thus may provide an opportunity for biocontrol impacts to accumulate over time.
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Summary
The red imported fire ant, Solenopsis invicta Buren (Hymenoptera: Formicidae), is a stinging, invasive ant from South America that has plagued the southern US since the 1930s. It is currently established in parts of California, including the Coachella Valley. We introduced and Table 1 . Fire ant decapitating phorid fly release dates, species, and gender of flies collected in the Coachella Valley, California (2014 -2017 .
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